The article presents the data calculated from four different viscosity structures V1, V2 [1], SH08 [2], and GHW13 [3], as well as two tomography models S40RTS [4] and SAW642AN [5], using the joint modeling of lithosphere and mantle dynamics technique [3, 6 e9]. Besides, the data contain the information on the viscosity variations of the lithosphere, asthenosphere, transition zone, and D 00 layer based on the viscosity structure SH08.
Data
Here, we present the data computed from the joint modeling of lithosphere and mantle dynamics technique. Four tables contain the information on the sensitivities to the variations of the viscosities within the lithosphere, asthenosphere, transition zone, and D 00 layers. Four figures show the computed stresses, plate velocities, and strain rates, along with the observables based on the tomography model S40RTS [4] and the viscosity structure SH08 [2] .
Experimental design, materials, and methods
We use the joint lithosphere and mantle dynamics modeling technique to calculate the lithosphere deviatoric stresses, plate motions, and strain rates [3,6e9] . This approach needs the lithosphere gravitational potential energy (GPE) differences and the horizontal tractions as inputs to the lithosphere finite element model. The GPE gradients and the lateral lithosphere viscosity structure are provided by Ghosh et al. (2013) [3] , which are obtained from their optimal model. The tractions and predicated geoid are calculated from HC [10, 11] . We calculate the deviatoric stresses ( Fig. 1 ), plate motions ( Fig. 2) , strain rates (Fig. 3) , and geoid based on the tomography models S40RTS [4] and SAW642AN [5] and the viscosity structure SH08 [2] .
To quantify the sensitivities of the viscosities within the lithosphere, asthenosphere, transition zone, and D 00 layer, we compare the computed deviatoric stresses, plate motions, strain rates, and geoid with the surface observations, such as, World Stress Map (WSM) [16e18], Global Strain Rate Map (GSRM) strain rate tensors [12] , surface motions in a no-net-rotation (NNR) frame with the velocities of Kreemer et al. (2006) [13] , and the observed geoid from Chambat et al. (2010) [14] , respectively. The detailed comparison methods are shown as following.
Specifications Table   Subject Earth and Planetary Sciences Specific subject area Mantle viscosity Type of data We follow the equation provided by Flesch et al. (2007) [15] to compute correlation coefficients (hereby named GSRM in Tables 1e4) between the deviatoric stress tensors and the GSRM strain rate tensors, (hereby referred to as Cor GSRM ). The equation is: Here E and T represent the second invariants of strain rate and stress, respectively. ε ij are the strain rates from the GSRM [12] , t ij are the computed deviatoric stress tensors from the combined stresses, and DS is the grid area. We also use equation (1) to calculate the correlation coefficient (hereby named WSM in Table 1 and Fig. 4 ) between the most compressive principal axes directions and styles ( Fig. 4b ) from the combined stresses and the WSM [16e18]. In this case, E and ε ij in equation (1) are computed from WSM. . Correlation coefficients between the deviatoric stress tensors from the combined stresses ( Fig. 1b ) and the Global Strain Rate Map [12] . The correlation coefficient is noted on top left.
X. Wang et al. / Data in brief 28 (2020) 104935 Table 1 The global geoid and Global Strain Rate Map (GSRM) correlation coefficients, log of RMS misfit (surface motions in mm/yr), and total errors (ε total error ). These correlation coefficients for the geoid and GSRM, RMS misfits are calculated between the surface observables [12e14] and predictions from the seismic tomography models S40RTS [4] and SAW642AN [5] , as well as the viscosity structures V1, V2, SH08, and GHW13 [1e3]. Table 2 Same as Table 1 , except for the lithosphere versus asthenosphere viscosity embedded within the viscosity structure SH08. Table 4 Same as Table 1 , except for the viscosity variations of the transition zone versus D 00 layers embedded within the optimal 2 model (the lithosphere viscosity of 25 Â 10 22 Pa-s and the asthenosphere viscosity of 2 Â 10 19 Pa-s within the viscosity structure SH08). The most compressive principal axes of the stress tensors from the combined stresses (Fig. 1b) . The colors indicate the strain environment predicted by the deviatoric stresses of the model. Red indicates the maximum horizontal compression orientation in a normal fault regime, blue indicates the maximum horizontal compression in a thrust fault regime, and green denotes the maximum horizontal compressive stress direction in a strike-slip regime. (c) Correlation coefficients between the predicted stress tensors and from the World Stress Map stresses.
We calculate the root mean square (hereby named VRMS in Tables 1e4) differences and the correlation coefficients (hereby named Cor geoid ) between the predicted and the observed geoid (VRMS and Geoid in Tables 1e4). We also compute the root mean square (mm/yr) differences between the calculated surface motions in an NNR frame with the velocities of Kreemer et al. (2006) [13] , (hereby named RMS velocity and log RMS in Tables 1e4). We define a total error: ε total error ¼ 1 À Cor geoid þ 1 À Cor GSRM þ logðRMS velocity Þ to show the effects of the viscosity variations of the lithosphere, asthenosphere, transition zone, and D 00 layer easily, whose total errors are shown in Tables 1e4.
